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(54) Antenna connector 

(57) An antenna connector for holding an antenna 
in relation to a printed circuit board, where the antenna 
connector has means for releasable holding the anten- 
na onto the printed circuit board. The holding means of 
the antenna connector are constructed to enable easy 



removal of the antenna from the printed circuit board so 
that components placed under antenna can be reached, 
repaired or replaced, and that the characteristics of a 
radio part on the printed circuit board can be measured 
without having the antenna mounted. 
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Description 

[0001 ] The invention relates to an antenna connector 
for holding an antenna and a printed circuit board in re- 
lation to each other so that there is contact between the 
antenna and the printed circuit board. 
[0002] Electronic devices, e.g. mobile telephones, are 
getting smaller and smaller along with the present tech- 
nological development. This means that all the compo- 
nents in the electronic devices also need to get smaller 
and smaller and more and more integrated. These elec- 
tronic devices have a printed circuit board, whereon 
electronic components are mounted during a pick and 
place process. 

[0003] When the antenna device becomes smaller 
and smaller it is desired to place the device directly onto 
the printed circuit board during the pick and place proc- 
ess. The cheapest and the most robust solution would 
be to solder the antenna devices onto the printed circuit 
board. However for mobile phones there is need for op- 
timising the performance of the radio transmitter and re- 
ceiver. Therefore it is desired to allow automatical test- 
ing of the performance during the testing. However it is 
not possible to test the RF stage output when the an- 
tenna device is soldered directly onto the printed circuit 
board. 

[0004] In the latest mobile phones there is also a need 
for having more connections between the radio part and 
the antenna due to the fact that most mobile phones are 
now working in two frequency bands and in the future 
they will probably use even more frequency bands. 
[0005] An object of the invention is to provide an an- 
tenna connector that enables that measurements for 
controlling the characteristics of a radio part on a printed 
circuit board can easily be conducted without breaking 
the antenna and that the components mounted beneath 
the antenna can on a later occasion be reached for re- 
pairing or checking without breaking the antenna. 
[0006] According to claimed invention this objective is 
obtained by an antenna connector for holding an anten- 
na in relation to a printed circuit board, where the anten- 
na connector has means for releasable holding of the 
antenna onto the printed circuit board and that the hold- 
ing means of the antenna connector are constructed to 
enable later flexible removal of the antenna. 
[0007] An object of the invention is to provide a com- 
munication unit having a printed circuil board provided 
with an antenna connector for holding an antenna in re- 
lation to a printed circuit board, enabling easy removal 
of the antenna and availability to components mounted 
beneath the antenna. 

[0008] According to the claimed invention a commu- 
nication unit provided with an antenna connector for 
holding an antenna in relation to a printed circuit board, 
where the antenna connector has means for releasable 
holding of the antenna onto the printed circuit board, and 
that the holding means of the antenna connector are 
constructed to enable later flexible removal of the an- 
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tenna. 

[0009] The invention will be explained more fully be- 
low., byway of example : in connection with preferred em- 
bodiments and with reference to the drawing, in which: 

Fig. 1 shows in a perspective view a preferred em- 
bodiment of the communication unit according to 
the invention. 

Fig. 2 schematically shows the essential parts of a 
telephone for communication with a cellular net- 
work. 

Fig. 3 shows an antenna that will be soldered onto 
the printed circuit board. 

Fig. 4 shows an antenna that will attached to the 
printed circuit board by an antenna connector. 

Fig. 5 shows an antenna that will attached to the 
printed circuit board by another antenna connector. 

Fig. 6 shows an antenna assembly having extra 
holding means for attaching the antenna to the 
printed circuit board. 

Fig. 7 shows a schematic view of an antenna probe 
for conducting measurements and the antennacon- 
nector. 



[0010] According to a first aspect the antenna connec- 
tor according to the invention will be described with ref- 
erence to a hand portable phone, preferably a cellular/ 
mobile phone. A preferred embodiment of this phone is 

35 shown in fig. 1 , where a phone is shown in perspective. 
As will be seen, the phone is provided with a front cover 
2 having a window frame 3 encircling the protection win- 
dow of the display assembly 1 . The phone comprises a 
user interface having an on/off button 4, a keyboard/key- 

40 pad 7, a battery, a display/LCD 1 , an ear-piece 21 and 
a microphone 22 (not shown). 

[0011] The keyboard/keypad 7 has a first group of 
keys 13 as alphanumeric keys, by means of which the 
user can enter a telephone number, write a text mes- 

45 sage (SMS), write a name (associated with the phone 
number), etc. Each of the twelve alphanumeric keys 13 
is provided with a figure "0-9" or a sign "# M or respec- 
tively. In alpha mode each key is associated with a 
number of letters and special signs used in the text ed- 

50 iting. 

[0012] The keyboard/keypad 7 additionally comprises 
two soft keys 8, two call handling keys 12, and a navi- 
gation key 10. The functionality of the soft key depends 
on the state of the phone and the navigation in the menu 
55 by using a navigation key. The present functionality of 
the soft keys 8 is shown in separate fields in the display 
1 just above the keys 8. The two call handling keys 12 
are used for establishing a call or a conference call, ter- 
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minating a call or rejecting an incoming call. 
[0013] The navigation key 10 is an up/down key and 
is placed centrally on the front surface of the phone be- 
tween the display 1 and the group of alphanumeric keys 
1 3. Hereby the user will be able to control this key with 5 
- his thumb. This is the best site to place an input key 
requiring precise motor movements. Many experienced 
phone users are used to one-hand handling. They place 
the phone in the hand between the fingertips and the 
palm of the hand. Hereby the thumb is free for inputting 10 
information. 

[001 4] Fig. 2 schematically shows the most important 
parts of a preferred embodiment of the phone, said parts 
being essential to the understanding of the invention. 
The microphone 22 records the user's speech, and the *5 
analogue signals formed thereby are A/D converted in 
an A/D converter (not shown) before the speech is en- 
coded in an audio part 20. The encoded speech signal 
is transferred lo the controller 18 (physical layer proc- 
essor), which e.g. supports the GSM terminal software. 20 
The controller 18 also forms the interface to the periph- 
eral units of the apparatus, including RAM and ROM 
memories 17a and 17b, a SIM card 16, the display 1 
and the keyboard/keypad 7 (from fig. 1) as well as data, 
power supply, etc. The controller 1 8 communicates with 25 
the transmitter/receiver circuit 19. The audio part 20 
speech-decodes the signal, which is transferred from 
the controller 1 8 to the ear-piece 21 via a D/A converter 
(not shown). 

[001 5] The preferred embodiment of the phone of the 30 
invention is adapted for use in connection with the GSM 
network, but, of course, the invention may also be ap- 
plied in connection with other phone networks. It could 
be cellular networks, various forms of cordless phone 
systems or in dual band phones accessing sets of these 35 
systems/networks. 

[0016] The controller 1 8 is connected to the user in- 
terface. Thus, it is the controller 18, which monitors the 
activity in the phone and controls the display 1 in re- 
sponse thereto. 40 
[001 7] Therefore, it is the controller 1 8, which detects 
the occurrence of a state change event and changes the 
state of the phone and thus the display text. The user 
may cause a state change event, when he/she activates 
the keyboard/keypad 7 including the navigation key or 45 
keys 1 0, and these type of events are called entry events 
or user events. However, the network communicating 
with the phone may also cause a state change event. 
These type of events and other events beyond the user's 
control are called non-user events. Non user events so 
comprise status change during call set-up, change in 
battery voltage, change in antenna conditions, message 
on reception of SMS, etc. 

[001 8] The invention will be described in some exam- 
ples with reference to figs. 3 to 7 showing the various 55 
features of an antenna connector. 
[001 9] In fig. 3 a printed circuit board 30 is shown hav- 
ing contact pads 31, and an antenna 33. The antenna 



includes several transmitting and receiving antennas 
34. It also includes legs 35. The different transmitting 
and receiving antennas 34 have parts 36 that extends 
along the legs 35 of the antenna to enable contact with 
the contact pads 31 on the printed circuit board 30. The 
extending parts 36 extend down over the end of the legs 
35 and up on the other side of the legs 35. This con- 
struction enables better contact between the antenna 
33 and the printed circuit board 30. The antenna 33 
shown in fig. 3 is soldered onto the printed circuit board 
30. 

[0020] Another solution for attaching an antenna 33 
to a printed circuit board 30 is shown in fig. 4, where the 
antenna 33 is attached to the printed circuit board 30 
having an antenna connector37 mounted, preferably by 
soldering, on the printed circuit board 30. The antenna 
connectors 37 includes contact members 38 mounted 
in slots (not shown) on the antenna connector 37, where 
each contact member 38 includes two contact parts 39 
and 40. The first contact part 39 has mainly a contact 
function, while the second contact part 40 also has a 
holding function. When an antenna 33 is placed in the 
connector 37, between the two contact parts 39 and 40, 
the second contact part 40 will snap into a recession 41 
on the antenna 33. The second contact part 40 will hold 
the antenna 33 firmly so that a good contact is estab- 
lished between the antenna 33 and the printed circuit 
board 30. If the antenna 33 needs be removed due to 
maintenance of components placed beneath (not 
shown) the antenna 33 or that testing of a radio part (not 
shown) on the printed circuit board 30 and connected to 
the antenna, the second contact parts 40 can easily be 
bent outwards from the antenna 33 thus releasing the 
antenna 33 from the antenna connector 37. 
[0021] In fig. 5 is yet another way of attaching an an- 
tenna 33 to a printed circuit board 30 shown, where an- 
tenna connectors 42 having a raised section 43 are 
mounted, preferably by soldering, onto the printed cir- 
cuit board 30. The raised section 43 of the antenna con- 
nector 42 has a recession 44, which overlaps with a cor- 
responding recession 46 on the antenna 33. The anten- 
na connector 42 also includes contact members 45 
mounted in slots (not shown) on the antenna connector 
42, where the part of the contact members 45 having 
contact with the antenna 33 has a closed end or at least 
an end pointing downwards. Any metal parts in the an- 
tenna connector 42 will affect the antenna 33, but having 
a closed end or at least an end pointing downwards min- 
imises the effect from the antenna connector 42 on the 
antenna 33, 

[0022] In fig. 5 are shown antenna connectors 42 hav- 
ing three and two contact members 45 respectively. To 
enable the antenna connectors 42 to receive different 
types of antennas.33 with different numbers of antenna 
parts the antenna connectors 42 are provided with nu- 
merous slots (not shown). For every different type of an- 
tenna 33 the antenna connector 42 will be provided with 
a suitable number of contact members 45, while the rest 
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of the slots will be empty. Also the embodiments shown 
in fig. 4 and 6 are provided with numerous slots to adapt 
to different types of antennas 33. 
[0023] When an antenna 33 is placed in the antenna 
connector 42 the contact members 45 will be bend out- 
wards from the raised section 43 until the recession 46 
on the antenna 33 snaps into the recession 44 on the 
antenna connector 42. The contact between the contact 
members 45 and the antenna 33 is earlier shown de- 
scribed with reference to fig. 3. The antenna 33 is re- 
leased by pressing the legs 47 inwards and thereby 
pushing the contact members 45 away, releasing the 
snapped recessions 44 and 46, and thereafter lifting the 
antenna 33. 

[0024] In fig. 6 is shown an antenna 33 having extra 
holding means 48 for increasing the attaching force be- 
tween the antenna 33 and the printed circuit board 30. 
The extra holding means 48 includes snapping mem- 
bers thai are inserted in recessions 49 on the printed 
circuit board 30, when mounting the antenna 33 onto 
the printed circuit board 30. 

[0025] In fig. 7 is shown a schematic view of an an- 
tenna probe 50 for testing a radio part (not shown) on 
the print circuit board 30. The antenna probe 50 has 
some contact cables 52 for connecting to measuring 
equipment (not shown) and some coax cables 53 to at- 
tach to some grounding pins 51. As mentioned earlier 
there is a need for testing the radio part of a mobile 
phone to see that the radio parts meet the requirements 
of certain standards or just to check if the performance 
of the radio part is satisfactory. The antenna probe 50 
has in this example a similar structure to that of the ear- 
lier described antennas 33, but it could have any other 
design as long as the grounding pins 51 fits into the an- 
tenna connector 42 and that they are connected to some 
grounding pads 54. The antenna probe 50 lacks any re- 
cessions that corresponds to the recessions 44 of the 
antenna connector 42 (fig. 5) or that the second contact 
part 40 (shown in fig. 4), which snaps into the recessions 
and holds the antenna probe 50 firmly to the printed cir- 
cuit board 30. This enables the antenna probe 50 to eas- 
ily be placed in the antenna connector 37 or 42, and that 
tests can be conducted on the radio part. 
[0026] The antenna probe 50 and the antenna 33 can 
be held and placed in the antenna connector 42 by the 
same rotating tool (not shown). While the antenna probe 
50 is placed onto the antenna connector 42 for conduct- 
ing the tests the antenna 33 can be held in another po- 
sition waiting to be placed onto the antenna connector 
42 after the tests have been completed. The rotating tool 
lifts the antenna probe 50 and rotates so that the anten- 
na 33 is placed in the mounting position and thereafter 
placed onto the antenna connector 42. 
[0027] The invention is not limited to the above-de- 
scribed examples or to the drawings showing examples 
of an embodiment, but can be varied within the scope 
of the appended claims. 
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Claims 

1 . An antenna connector for holding an antenna in re- 
lation to a printed circuit board, where the antenna 

5 connector has means for releasable holding of the 

antenna onto the printed circuit board character- 
ised in that the holding means of the antenna con- 
nector are constructed to enable later flexible re- 
moval of the antenna. 

10 

2. An antenna connector for holding an antenna in re- 
lation to a printed circuit board according to claim 1 
characterised in that said antenna connector is 
soldered onto printed circuit board, and that said an- 

is tenna connector is elongated including slots for 
contact members and a recession to overlap a cor- 
responding recession on the antenna. 

3. An antenna connector for holding an antenna in re- 
-0 lation to a printed circuit board according to claim 1 

characterised in that said antenna connector is 
soldered onto printed circuit board, and that said an- 
tenna connector is elongated including slots for 
contact members and that said contact members 
■5 have holding parts to project into a recession on the 

antenna. 

4. An antenna connector for holding an antenna in re- 
lation to a printed circuit board according to claim 2 

w or 3 characterised in that said contact members 
are flexible and can be bent away when the antenna 
is placed onto the antenna connector. 

5. An antenna connector for holding an antenna in re- 
5 lation to a printed circuit board according to claim 4 

characterised in that the contact members are 
mounted in the slots on the antenna connector, and 
that said contact members have a closed end part 
to connect to contact parts on the antenna, and that 
o the contact members are in contact with contact 
pads on the printed circuit board through the slots. 

6. An antenna connector for holding an antenna in re- 
lation to a printed circuit board according to claim 5 

5 characterised in that the antenna connector is pro- 
vided with numerous slots, wherein a required 
number of contact members are mounted corre- 
sponding to the connection needed between the an- 
tenna and the printed circuit board, while a certain 

> number of slots are empty if not required in that con- 
nection. 

7. An antenna connector for holding an antenna in re- 
lation to a printed circuit board according to claim 4 

> characterised in that said antenna part includes 
extra holding members that attach directly to the 
printed circuit board. 
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8. An antenna connector for holding an antenna in re- 
lation to a printed circuit board, where the antenna 
connector has means for holding the antenna onto 
the printed circuit board charact rised in that said 
means for holding the antenna onto the printed cir- 
cuit board also can receive a testing probe without 
holding the probe to the printed circuit board. 

9. An antenna probe for testing a communication unit 
using an antenna connector as claimed in claim 1 
characterised in that said antenna probe is re- 
ceived in the antenna connector and has contacts 
parts that fit into the holding means of the antenna 
connector and connects with contact members on 
the antenna connector and that said probe does not 
include any holding means to attach to the antenna 
connector. 

10. A communication unit provided with an antenna 
connector for holding an antenna in relation to a 
printed circuit board, where the antenna connector 
has means for releasable holding of the antenna on- 
to the printed circuit board characterised in that 
the holding means of the antenna connector are 
constructed to enable later flexible removal of the 
antenna. 

11. A communication unit provided with an antenna 
connector according to claim 10 characterised in 
that said antenna connector is soldered onto print- 
ed circuit board, and that said antenna connector is 
elongated including slots for contact members and 
a recess to overlap a corresponding recession on 
the antenna. 

12. A communication unit provided with an antenna 
connector according to claim 10 characterised in 
that said antenna connector is soldered onto print- 
ed circuit board, and that said antenna connector is 
elongated including slots for contact members and 
that said contact members have holding parts to 
project into a recession on the antenna. 

13. A communication unit provided with an antenna 
connector according to claim 11 or 12 character- 
ised in that said contact members are flexible and 
can be bent away when the antenna is placed onto 
the antenna connector. 

14. A communication unit provided with an antenna 
connector according to claim 13 characterised in 
that the contact members arc mounted in the slots 
on the antenna connector, and that said contact 
members have a closed end part to connect to con- 
tact parts on the antenna, and that the contact mem- 
bers are in contact with contact pads on the printed 
circuit board through the slots. 



15. A communication unit provided with an antenna 
connector according to claim 14 charact rised in 
that the antenna connector is provided with numer- 
ous slots, wherein a required number of contact 
5 members are mounted corresponding to the con- 
nection needed between the antenna and the print- 
ed circuit board, while a certain number of slots are 
empty if not required in that connection. _ 

10 16. A communication unit provided with an antenna 
connector according to claim' 13 characterised in 
that said antenna part includes extra holding mem- 
bers that attach directly to the printed circuit board. 

15 17. A method for using an antenna connector as 
claimed in claim 1 for receiving an antenna probe 
characterised in that the antenna probe is re- 
ceived in the holding means of the antenna connec- 
tor, and tests on a radio part on the printed circuit 

20 board are conducted, whereafter the antenna is re- 
ceived in the holding means of the antenna connec- 
tor. 



30 



35 



40 



45 



50 



5 



OCCID: <EP 1137099A2J_> 



EP 1 137 099 A2 



4 



21- 



Fig. 1 




8 



13 



V 



TRANSMITTER/ 
RECEIVER 
CIRCUIT 
19 



RAM 
17a 



ROM 
1 7b 



CONTROLLER 
18 



AUDIO 
PART 
20 



MICROPHONE 
22 



T 



EARPIECE 
21 



SIM CARD 
16 



LCD DRIVER 
13 



KEYBOARD 
7 



NAVIGATION 
AND 
SELECTION KEYS 
10 



LCD 
I 



Fig. 2 



6 



EP 1 137 099 A2 




30CID: <EP 1137099A2_L> 



7 



EP 1 137 099 A2 




8 



EP 1 137 099 A2 



50 




JDOCID: <EP 1 1 37099 A2_l_> 



9 



THIS PAGE BLANk ^o) 



THIS PAGE BLANK (us* 



